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ABSTRACT 



A beneficial suggestion is a constructive idea designed to result 
in an Improvement or economy in the operation of a business or activity, 
submitted in writing by an employee, for the purpose of having it con- 
sidered for an appropriate award. 

From past experience, it has been detcrnined that the quantity of 

I 

acceptable beneficial suggestions averages from 25 to 30 percent. Sorae 
believe that this is a reasonable level of success j others try to by-pass 
the problem and, by various means of publicity, increase the total num- 
ber of suggestions submitted, while the percentage of acceptable sugges- 
tions will remain about the sane, the absolute number of acceptable ones 
increases. 

A fundamental axiom of beneficial suggestions oysters la that the 
employee on the job is in the best position to recognise the need for im- 
provement a. Since the average worker is not always qualified for this 
task, it would be desirable to give him some facts known to contribute 
to the development of an acceptable beneficial suggestion. 

Thus the aim or object of this paper is to identify, single out, 

evaluate and place in rank order those fundamental components that actu- 

1 \ 

ally contribute to an acceptable beneficial suggestion. 

Since the writer is a Naval Officer, it was decided to limit th© 
scope of this study to three Naval Shore Establishments in the vicinity 
of Lafayette, Indiana. The three plants selected were the U. S. Naval 
Ordnance Plant, Indianapolis, Indiana; the U. S. Naval Ordnance Plant, 
Forest Park, Illinois; and th© U. S. Naval Ammunition Depot, Crane, 
Indiana. These plants are alike in that they employ approximately 1600 
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civilians and engage in light aenufaciure# The latter differs from the 
foraer two in that it has the added feature of large ararnition storage 

facilities# 

The problem, the determination of the factors contributing to the 
devolopuont of an acceptable beneficial suggestion, was attacked by the 
internal consistency Method# Past files of beneficial suggestions sub- 
ad tied between the years, 191*6 and 1950# were divided into two groups : 
"acceptable” and "not acceptable •" These wore analysed in the light of 
twenty-four carefully selected factors# 

After the data had boon gathered from the plants and the frequency 
of each factor determined , analysis was carried out by the use of j 

a. Percentage 
b# D-valuoo 

c. Correlation 

d, . h’ultiplo correlation 

By th© uoo of percentages, those factors appearing loss than 5 per- 
cent of the tine in winning suggestions were immediately discarded* D- 
valuoo and soro order coefficients of correlation were used to place the 
regaining factors in rank order# 

In tho cane of the Naval Ordnance Plant, Indianapolis, those fac- 
tors that contributed the «o3t to tho development of an acceptable sug- 
gestion were! 

«* 

1# Is there a aoasurablo monetary saving? 

S 

2. Has an operation boon elialnatod or siade easier? 

3# Have inspections boon eliminated.? 

h* Has quality been improved? 

g 

5 # Has a sovoaent boon eliminated or aade easier? 

* Frequency of selection as a contributing factor in tho plants studied* 



6* lias notorial been conserved? 

5 

7. Ha3 TJasto been reduced? 

8 

8* Have operations been combined? 

9* Has a delay been eliminated? 

20* Has machine time been reduced? 

* 

21. Have working conditions been improved? 

12. Has norale been boosted? 

13. Have accident hasardc bscn reduced? 

fJultiple correlation was employed to determine what selected com- 
bination of factors would rooult in the largest correlation with t?ie cri- 
terion. The three factors, selected frora t}>c previous list, that resulted 
in the largest multiple coefficient were* 



Selected Items 

Saving, monetary 

Saving plus work conditions . . 

Saving plus work conditions plu3 fewer delays 



Multiple 

Coefficient 






•9k 
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fthen the study of the bsnefieial suggestions at the Hava! Ordnance 
Plant, Forest Park, vac completed, a slightly different group of factors 
associated tJieaselves with the winning suggestions* 

1. Ia tharo a masurable monetary caving? 

2* Has a tool been suggested? 

з. Has an operation been eliminated or nede easier? 

. 

и. Has quality been improved? 

$• Has a jig or fixture been suggested? 

6. Has a moves stmt been elirdnatod or nade easier? 



s 



3 

3 

3 

5 

8 

3 

3 



7* flaa machine time boon reduced? 

D* Have accident haeards been reduced? 

9* Has ucsto been reduced? 

10, Has material been conserved? 

11* Lias a delay been eliminated or reduced? 

12* Has housekeeping been improved? 

13* Have working conditions been improved? 
m* Has morale been boosted? 

A similar list resulted from the HAD Craao data after the original 
array of factors was reduced and then ranked by B-valuc and/or coefficient 
of correlation* 

jfc 

1, Is there a asamirable nonot&ry saving? 

2* Has a tool been suggested? 

3* Has quality boon Improved? 

It. He a an operation been ol Inina ted or r.ad® easier? 

5* Have operations been combined? 

6. Has a movement been eliminated or md© easier? 

7* Has >mcto been reduced? 

8. Have health hazards been reduced? 

9* I La vo accident hazards been reduced? 

10* Has a Jig or fixture boon suggested? 

11* Has material boon conserved? 

12* Has a delay been eliminated or reduced? 

13* Has housatesoping boon iiapreved? 

Hi* Has morale been boosted? 

15. Have wording conditions boon improved? 

16* Is Govoraoant property better protected? 



f. 

5 

3 

V 
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3 

3 

1 

3 

3 

3 

3 
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In tho case of the last two activities, the technique of multiple 
correlation was not pursued. Tho number of beneficial suggestions avail- 
able was not sufficient to result la inter-corr©latioa coefficients reli- 
able enough to produce a asanlngful isiltiple coefficient. 

Final analysis of tho results Indicated that in all casco tlsc 
single important factor in a beneficial suggestion was a ace, curable mone- 
tary saving. This factor did not stand alone; it was always associated 
with another factor such as elimination of operations or employment of a 
new tool, jig, or fixture . 

Human relations factors brought up t!ie end of tho list. How this 
is to be expected for several reasons. First, the average working won 
has had little experience in solving problem of this type. Second, tho 
factors pertaining to human relations, by definition, encompass woi*kora 
as a group and not as individuals . Tho average suggestion submitted 
along these lines benefited a few rather than many cnplqyoee. 

However, when the Hherry— Doolittle technique was applied to deter- 
mine what combination of factors resulted in tho highest multiple coef- 
ficient of correlation, it was obaorved that t&ilo a nso&surable saving 
was still first, none husan relations factor was second. 

In conclusion it can be said that it is possible to measure and 
place in rank ordor those factors that contribute to a winning beneficial 
suggestion. 
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AH AHALX8IS OF THE FACTORS CCmilJUTIHO TO /a? ACCEPTABLE 
3EXSTCCIAL 5U0GESTICH 



HTRCKJCTICK 

A beneficial euggeation is & constructive idea designed to result 
in an improvement or economy in the operation of a business or activity, 
submitted in Tsriting by on employee for the purpose of having it con- 
sidered for an appropriate award. 

The United States Navy* like many civilian fimo, uses a benefi- 
cial suggestion program to saw money and Improve onployoc morale* This 
io not now to the Navy. Ac early as 1918, the first Havy Beneficial Sug- 
gestion Progran uao authorised.- On ii August 1919, Franklin Delano 
Roosevelt, the Acting Secretary of the lie. yy, iaeued a circular loiter to 
naval activities outlining the rules for a Beneficial Suggestion Progr&n. 

Unfortunately this prograsi did not provide anything liko the de- 
sired quantity of suggestions. This is horse out by the record. The 
files from 1919 to 1932 indicate that only 280 awards wr« rede at the 
Ecp artnent level for ornplcyeo suggestions accepted during that thirteen- 
year period. ^ 

Tills plan continued until the outbreak of World Ear II. It then 

became obvious that to better prooecute tho war effort, every available 

bit of canpowor and usatcri&l ssust bo put to use* The Beneficial Buggca- 

tion Program offered a partial solution. It is sufficient to say here 

that the system van streamlined and functioned ca t ief cc torily during tho 

war year 3. shortly after lor Id War II, Swscutive Order 901? act forth 

v- " — — — - — - — 

'Z An act of Congress approved 1 July 1910* 

** Rear Adwiral P. B. Hibeckor, Chief of tho Office of Industrial Rela- 
tions, address before the Washington Regional Conference of the 
national Association of Suggestion Systems, Washington, D. C., 

21 Ihy 19u0. 
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the present regulations {governing the awards to Federal employees for 
aeritoriouo suggestions and for except! ozial or noritorioue service.-* 

The United States Navy has coses & long way oineo the act of Con- 
gress on 1 July 1910. tn 2 $ October l?t»9, the Department of tho Wavy 
was awarded a plaquo by the National Association of Suggestion Systems 
for being the government establishrent to show the greatest increase in 
participation by its civilian employees in the Beneficial Suggestion 
Program during the year, 19l;8 . u During the period specified, Navy em- 
ployees submitted 38,673 suggestions Ac cospared with 28,029 the year 
before. Cospare this to tho 280 suggestions submitted between the years, 
1919 and 1932* On reviewing the magnitude of the individual awards, the 
picture io Just as impressive. Of the highest essards reported paid, the 
Navy ranked third with an individual award of 010,000. 

However, these arc past a#co«pliahaantsjt one must continuously 
look f orward. It is well to recall the words of Francis P. tbthews, who 
oaidt "In this day of shrinking appropriations, it is more t~'ian over 
i important that wa obtain for th© country the* utmost in defense for every 
Navy dollar expended." with this in mind, an effort will bo made to de- 
velop procedures and techniques to :a&ko the Navy * c prograis more effective. 

p Act of 2 August 19*i6 (Public Law 600, 79th engross) Section lit* 
a SccNav - 0IR 223 sac Circular letter dated 10 November 19li9# 

•> Nibeckor, op. cit. 
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THE PR0BL88 

Bhen one compares Ukj functioning of tha Navy Deport lacait’s sug- 
gestion eyaiGTn with that of private industry, it in noted that tho over- 
all comparison is quite favorable (Table 1)# Ihil/o it is not tho pur- 
pose of this paper to account for my Ed nor differences appearing in 
Table 1, it is observed that both civilian companies and the 1-Jawy have 
had a proportional increase in tho number of beneficial euggestienn sub- 
ait ted* 

In tho second item, percent adopted, the Havy tends to lead civil- 
ian firm. However, this is offset to sons extent by a slight decline 
in those adopted between the years, 19h7 end 19lt9. 

The third item, average award, is o lightly greater for tho Navy; 
yet the rate of shrinkage from 19a 7 to 19i# indicates that they will 
soon be nearly equal. 

Although tho data io not complete for the last two item, it ap- 
pears that tho Eavy eyste* coapcros quite favorably with industry* As 
6 point of Q3g>Xia nation, it unot bo rcnwuabersd tlurt civilian firm* have 
nothing cosparablo to a rexirsm on-ths-spot award. Thin is a Hnitatioa 
ieposod by the Naval Civilian Personnel Instructions Twenty-five, which 
sets forth tho rules for operating a Beneficial Suggestion Program. Th© 
sur of 0251.00 represents an average rmxiiaia of Ul percent of the com- 
panies eurvoyod. 

In view of Table 1 and the observation that moneys spent for de- 
fense suot be spent wisely, it would seem that a technique or method to 
assist in increasing tho volume of acceptable beneficial suggestions 
would be highly deairabla. However, tide is a controversial subject. 

Sons authors feel that 2$ to 30 percent acceptable suggestions is adequate. 
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Table 1 



A Comparison of the Navy Departments Beneficial Suggestion Program 
with Recent Survey by the National Association of Suggestion Systems 





NASS Survey 6 


U. S. Navy 7 


1947 


1949 


1947 


1949 8 


Suggestions Submit- 
ted per 100 Workers 


14.2 


19.5 


10.6 


14.2 


Percent Adopted 


21.0# 


25.7# 


29.7# 


31.5# 


Average Award 


$21.50 


$17.50 


$32.00 


$24.00 


Maximum on the Spot 
Award 


9 


$251.00 


$275.00 


$275.00 


Maximum Award on 
Survey 


9 


$12,104 


9 


$10,000 



6 Charles M. Otis-James L. MoVittio , Presentation of 1949 NASS Survey of 
Suggestion System Operation, Oct. 24, 1949. 

7 Navy Beneficial Suggestion Program, Annual Operating Statistics for 
1944 - 1948. 

® Fiscal 1949. 

® Not Available. 



For axasple, Seinwerbh^ 0 says* *If an employee can vdn an a'vas.rd for ene 
oat of every three or four suggestions submitted, ho is, in ry opinion, 
psrf erring ©McellfintUy." Prcaurably, Seimrorth does not nean that every 
©Eployee can sin an award, but of all the suggestions submit tod by an em- 
ployee, ono out of every three or four will wi n. The fact that there is 
no universal agreement on this point ia demonstrated by efforts expended - 
at leant intoraittontly - to increase tho number of acceptable suggestions. 

Two standard methods for obtaining additional acceptable eu gges- 
tions arc: (a) to put on a concerted advertising or publicity campaign, 

or (b) to point out specific problems that require a solution. Tho for- 
mer has the disadvantage that it is a temporary stimulant. tShilo tho 
total volume of suggestions received and tho accompanying paper work is 
aura to increase, the percentage of acceptable suggestions remains about 
tho sera. Even though tbs latter approach usually obtains better re- 
aulta , it bcconoa increasingly difficult to locate worthwhile problems. 

The writer’s opinion, which has boon borne out in conversation with ao®- 
bers of several beneficial suggestion comr&ttees, is that th* heart of a 
auggeaticn ia in locating tho actual problem; the solution can be accom- 
plished by standard techniques. 

Thus, to return to the fundamental concept of a beneficial sug- 
gestion; tha employee on the job is in the best position to recognise the 
need for improvements docent to hia. Unfortunately this coco not raake 
the employee qualified for the task. It would appear that a worker co-old 
bo assisted iwaoaaurably if he was presented with a few factors known to 
contribute to an acceptable beneficial suggestion. 

^ Gottin’c' He suits' f rota Sugno l^raw- " 

mil Co., Ino,, 121*0, p: U'5. 



Tiros it can be said that the aim or object of this paper is to 
identify* single out, evaluate and place in rank order those fundamental 
components that actually contribute to an acceptable beneficial suggestion. 
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R20CKJOKE 

The writer, being a Kteval Officer, is primarily interested in the 
functioning of the Haval Shore TstebXiciuaent . Thus it was decided to 
lirdt the scopo of tel# stud*' to throe naval activities in the vicinity 
of Lafayette, Indiana* The three plants selected were the U# C. Ikrval 
CrJnsnco Plant, Indianapolis , Xadiana; the U. 5. Haval (kdronoe Meat, 
Forest Park, Illinois; and the U* S. Jteval AarKnition Depot, Crsno, 
Indiana* In the future, these three activities tdll be referred to by 
tlioir short titless KfOKC, HCP-FP, end JiiD Crane respectively. 

In eny testing procedure, it is accessary to set up a suitable 
criterion* In scraa instances this Might be quite diffieult* Scwever, 
frees the statement of the problem , it sesrs to go without saying that 
the criterion ia to bo the final dichotomy of any submitted beneficial 
8U£;"«ation, acceptance or rejection. 

This proKLca ie to bo attacked by a technique known as the inter- 
nal consistency nothod. This consists of ^easurl.ig available ber-oficlal 
su.‘X®8tion3 sad correlating the results with the criteria! - winning. 

Thus the first step is to co*«pile & battery of tests and test the-, for 
reliability and validity* 

Because all beneficial cur cations at tho above plants are judged 
in accordance with Havel Civilian Personnel Instructions Twenty-five 
(KCPI 25) , this publication offered a positive starting point* Parser aph 
U— 1 of iCPI 25 lists the general types of su gesteons desired. This 
list of suggestions lias beer, reproduced in Tsble 2. To this table has 
boon added four columa tfoich reflect those i tease considered rost appli- 
cable by HOPI, ?:D?-rp, I m Cmu and DCF (U. $. Kara! Gun Factory, 
^anhington, D» C.) to their particular activity. It should be noted hero 



Table 2 



Beneficial Suggestion Topics Considered Most Applicable by Several Naval Activiti 



j 


V\ 

Oi 

£ 

a 


NOPI 


NAD Crane 


NOP-FP 


s 




Methods of Operstion 


X 


X 


X 


X 


X 




Quality of Product 


X 


X 


X 


X 


X 




Working Conditions 


X 


X 




X 


X 




Housekeeping • •..••••• 


X 










Improving 
















Tools and Machinery 


X 






X 


X 




Protection of Gvt. Property . . 


X 












Employee Morale 


X 


! x 


X 








Utilization of Manpower . . . . 


X 






X 


X 




Production 


X 


X 


X 


X 


X 


Increasing 
















Safety . 


X 


X 


X 


X 


X 


Combining 


Operations 


X 












New Toole and Machinery .... 


X 


X 








Devising 
















New Methods . . . 


X 






X 






Coat 


X 


X 


X 


X 


X 




Waste 


X 


X 


X 


X 


X 


Reducing 


Fire Hezards 


X 






X 






Health Hezards 


X 






X 






Accident Hazards 


X 






X 






Duplication ..... 


X 


X 


X 






Eliminating 


Unnecessary Work 


X 


X 


X 


X 


X 




Breakage 


X 


X 


X 






Conserving 


Material 


X 


X 


X 


X 


X 
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that any oni scion cloos not mean that thlc topic has been considered un- 
important* This table represents topics within the scop© of the average 
czployeG, after gtvinr; dec consideration to the nature of the activity, 
type of work accomplished and the abilities of the worker* 

On reviewing Table 2, two points arc immediately obvious: 

1* Bach or®ani*ation has indicated its preferences fey selecting 
a group of subjects considered moat applicable to its 
situation* 

2. Walk} nmy of these Her® are quite specific, eovoral are 
quits bj'oad and tend to overlap* 

In vievr of these preferences and the tendency to overlap, it 
— owe d daairahle to use a battery of tests with a breakdown so fine- 
grained that the tests would bo fundamental and applicable to any set 
of circumstances* Table 3, which contains Six tests used to evaluate 
all beneficial suggest: or.s studied, is composed prodoKtdmorily of testa 
suggested by h'undal-^- and }XPT 2$, Those tests, listed la Table 3, ore 
defined a® follows : 

1* Has an operation boon alirdmtad or made easier? 

An operation la all the work carried out at essentially one 
plfvco, or in tho vernacular, fro© tote-box to tote-box. 

2* Has a aoveraan t been eliminated or -ade easier ? 

A Ecnra.-scnt has nary connotations end runs the gamut fraw 
(a) aaount of body used , (b) foot pedals, (c) blesnualnoBs, 
(d) ayo-.jand coordination, (e) l landing requirements , to 
(f) weights lifted or forces necessary to operate equipment* 

K* £. Ihrndel, tyatonatic Motion and Tige Study , Prentici^iSBll, 19U7, 
pp* Olx-92 « 
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Table 3 

Twenty-four Tests Used to Evaluate Beneficial Sugsooticns 

1. Has an operation boon eliminated or usds easier? 

2. Has a movement boen eliniimted or -ado easier? 

3» Has a delay been elialnatcd or reduced? 

li« Have countings b sen clirdnaiod? 

$• Have inspections been ©Urinated? 

6* Have ope rations been corMnod? 

7* Have nwvcscente boen combined? 

8. Hava delays boen corMnod? 

9, Iks machine tins been reduced? 

10. Is acre work accomplished during the machine cycle? 

11. In group work, does on© wan hold up the work? 

12. Have fir© liaamls been reduced? 

13. Ha vo health ha sards been reduced? 
lh. Hav© accident kasards been reduced? 

10. Havo working conditions boon improved? 

16. Iks vraste boen reduced? 

17. Has material been conceived? 

18. Has quality been Improved? 

19. Has morale been boosted? 

20. Has housekeeping bean unproved? 

21. Is Government property better protected? 

22. Is therm a measurable Konetnry saving? 

« 23. Iks a tool been suggest©!? 

# 2h. Has a jig or fixture been suggested? 



* Not included in study saade at KQPI 
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3 • Kaa a daisy been elirAnatwd or reduced? 

The only delays to bo considered aro those which sra tsaoToid« 
able or inherent in the job* An cxaaplo would be operator 
idleness while waiting cm a machine to complete Its cycle. 

U* Haying countings boon eliminated ? 

Kero countings are to include either verification against a 
standard (inspection purposes) or the determination of tbs quan- 
tity present (inventory)* 

$. Have inspections beer, eliminated ? 

Besides the usual connotation of inspection, statistical methods 
are to bo included. 

6. Have operations been combined ? 

Operation roans the s&se as in number 1* Combining of operations 
■ight bo facilitated by changing (a) work ardsr, (b) using dif- 
ferent equiprrant, or (c) changing layout, 

7* Have movements been combined ? 

Movement is to nc&n tho ear® as in Ihzsber 2. The cosabining of 
sovoaents could be brought about by (a) changing tho order of work, 
(b) changing tha layout, or (c) changing the quantity handled at 
o no tir». 

8* Have delays been combined ? 

Delay recna the same as in I /unbar 3* 

9* !i ns machine tins been reduced? 

Tho sea nine cf this is obvious. 

10. I c more work accomplished during the mchim cycle? 

Another wey of elating this would be to consider a change in tho 
men-aachina phase relationship. This would permit tho worker to 
accomplish sore hand work during running tire. 



11 . 



In group work, clooo one ram hold up the work ? 

V(hien, work performed during the cycle Is unevenly distributed* 
the mn id th the Root work to accoaplijh controls the cycle 

time. 

12. llsvo Tiro h&gards been reduced? 

Shi* is eclT^^litnatcsy. 

13. Have health hazards been reducod ? 

This too is eolf -explanatory. 

lii. Have accident hazard 3 been reduced ? 

This is to include accidents to personnel only. Accidents 
involving smtori&l, waste and Government property are in- 
cluded under other headings. 

35. Hava working conditions been Improved ? 

'working conditions ai*o the physical sux'rountlhngo of the Job* 

Sone evidence indicates that improved working conditions will 

12 

irgjs'ovo noralo. Thus, in gathering data, whenever this fac- 
tor received a tally nark, I tea 1 9 also received a tally nark. 

16. Has waste boar reducod ? 

.juste, as used hare, is jynonyaou* with spoilage. It is the 
raptorial rendered unusable duo to inadequacies of oquiptaent, 
lack of sufficient employee skill and characteristics in- 
herent in the job. 

17. -his material been conserved ? 

l&torial conservation ia th® salvaging or reclairing of 
materials having only scrap values, by a better use of pre- 

12 



J. Tiffin, Industrial Psychology, . oecnd Sdition, Prentice-. kill, Inc. 

K. T., pp. 
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sently employed material find the employwant of substitutes* 

IB* Has quality been Improved ? 

this itosa includes appearance, isprenred functicwiinf end lancer 
life. 

19* flas morale been iaproved ? 

L'oralo is used in its collective senso hero* It is the group 
state of rind or attitude due to the adoption of & particular 
suggestion* It is not to bo oonstrued with the individual em- 
ployee ' s attitude duo to submitting a priso-uianing; suggestion. 
20. Has housokoeplng boon i proved ? 

This does not include any of the cleaning and preventive main- 
tenance details that arc covered by Maintenance personnel on © 
predetermined schedule. 

21* la Government property better protected ? 

Besides the usual typos of loss «?jd dam go, also included are 
improved techniques for aaintalning buildings end grounds* 

22. Is there a ra&surable monetary savings ? 

This itom is self-explanatory j its aaawtr, obviously, is a 
function of several variables. 

23 • Has a tool been guggsatod ? 

Tool is used in a United sense here. It includes any device 
that is capable of working a material into a desired shape and 
measuring devices; jigs and fixtures are excluded, 

2lt» Plas a jig or fixture been suggested? 

A jig holds or is hold by the workpiece while guiding a cutting 
tool* Fixtures only hold or locate tho workpiece. 



Since the score on any of the faregeing tests cannot bo distri- 
buted in the usual continues but by only a sisplo dichotomy, ’'Tea' 1 or 
, trices teats trill bo referred to in the future as factors. 

Ihile the actual gathering of tho date ties quite laborious, the 
procedure was sisplo. Each suggestion me road and ana lysed in the 
light of all tho supporting evidence. This usually consisted of t'is 
original cuggeetion, co^ents by the various departments on investiga- 
tion fores, niscollancous notes rado by the recorder of tho cosalt tee, 
and final disposition of the suggestion. As each factor appeared, a 
tally mark ms recorded on a fora ouch like Table 3. 

For purposes of this study, the final disposition of a sugges- 
tion fell into one of two categories* 

1. Accepted 

a. Honotary award 

b. Letter of conaondatiai 

2. Rejected 

a. Unsuitable 

b. Technicality 

Since the purpose of this paper is to focus attention on the 
factors contributing to an acceptable suggestion and not on the nagni- 
tude of the award, suggestions t'rnt received monetary awards or letters 
of cooraenriatton were grouped together. However, all rejected sugges- 
tions v.ero not considered to bo in the saas category. For example, due 
to the instructions for operating a beneficial suggestion prograss, SEPI 
2^, or any other sot of rules for that matter, a few good ideas are re- 
jected on a technicality alona. A typical situation would be where an 
idea was in use noro than six non the before being submitted* Thus , 
suggestions of thie nature were, not considered. 
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After the data had been gathered. It m analysed by several 
techniques, can of stiieh had to ho torpered v&tb a certain ersount of 
judgment reflecting any unusual c incurs tcrcc s . Since it r.as desirable 
to reduce fable 3 to a shorter and -ore ne&nineful list on qiickly an 
possible, the following rnetheds were employed: 

1. Percentage 

2. B-valua 

3. Correlation 

!;• 1'ultiple correlation 

It was realised at the outset that oooso of the factors in the 
lottery would appear infrequently in the final tally. liras any factor 
that appeared less frequently than a^rcedrntely 5 percent of the tit® 
in the acceptable breakdown vsuc immediately deleted • This resulted in 
what will bo referred to aa an abridged list or table. 

Another, and ssors elegant, not hot’; of determining tho relation- 
ship between the factors end tho criterion is to dcterrlno tho D-valuc 
ami the coefficient of correlation, hhile D-values and coefficients 
of correlation measure about the taut thing, the ease of obtaining a 
D-value is offset by the fact that the ssro order coefficient is & com- 
ponent that can bo used in computing tho coefficient of rultiple 
correlation. 

Numerous statistical techniques for os tier* ting the validity of 
individual teat items have been reported in the literature. Long and 
Sar.diford^ have & technique itfiose dovcloprsmi they credit to fruaan L* 
Kelley. Th« "Kelley technique" consists of the following steps: 

1. Determine the percentage of successful responses to a 

giver* item by wonbers of tho 'liigh'* criterion group. 

John A. Long' and Peter Sanif ord , "Tho Validation of Teat Items," 
Bulletin He. 3# Department of Sduc&ticml Fosaearch, Toronto: 
University of Toronto, 1935, p?« l6->0. 



2* Itetcrsim the percentage of cjccmn&SSxl response/* to the 
iters by svsrbers ox' the "loe?" criterion group. 

3« Using the appropriate norssal probability curve tables, find 
the standard score or s score value of the ordinate which 
subtends the percentage found in Step 1. 

h» find tho correspond lag value for the percentage found in 
Step 2* 

$» Eeieraine the dlscrisdnatiou value or validity index by 
subtracting the result obtained in Step it fro the result 
obtained in Step 3* 

This system involves a good deal of work if there arc many test 
lies®* Lamiha haa developed a nomograph^, Figure 1* which reduces the 
tiM neceeaaxy to estimate IMmlues or discrimination values whites ans 
suitably accurate. The nomograph is used by the following of the step® 

balocrs 

1. Ilaviag dotcinsinod tie percentage of auccosaful responses to 
a given ite® by saaabers cf the "accepted" criterion group* 
locate this value an the scale sarke&j "Bcreent of accepted 
group." 

2. Having dc to rained tlx> yercentage of succ eeful responses 
to the item by msk&ra of the “rejected'’ criterion group, 
locate this value on. the scale Marked! "Percent of re~ 

jectod croup.” 

3. Lay a straight-ed go aero a the page so that it will, pass 
through these two points. 

^* C» I.Laiwhe, Jr., tt A Koaegraph for Esiiaatlag the Validity of' Test 
It«33, H "Hie Jcuret&l of AppiUed FigrchoXo^r, 7dl. SXvT, Ko. 6, 

PP * 8d6~$$ , ioccrber, • 
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A Nomograph for Estimating D-values by C. H. Lav/she 
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A Homograph for Estimating D- values by C. II. Lav/she 
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Ii* Read the D-vuluo cn the center scale at the point where the 
*trai£ht>-ed§e intersects ilse vortical lino* 

For cxaqpls # lot ue consider sooe cf the SC?I dais* Factor % 
possessed by 72# of the accepted croup and by £US of the rojcctcd croup, 
would be assigned a D-valu© of 1*30* Aaother factor, Xj^, possessed by 
15# of the accepted group and by 11$ of the rejected group, would have a 
D~ value cf 0.18. 

lawah© also suggests that due to tJ* asyrptetie nature of the 
noraal curve, tho norograph should not be used for values e-raUcr than 
1 % nor greater then 99% • In any case, the particular lvalue will be 
on the conservative side. 

Hot Infrequently cm or both cf the voidable s to be correlated 
ore not continuously variable. One or both of the variables rnay bo 
capable of only being classified Into two cr sore distinct classes 
Far cxar^le, if wo wish to correlate the occepvcnco cr rejection cf a 
beneficial suggestion wifi's the safety features therein, wo aro definitely 
Halted to certain discrete catteries. winco the data in both vari- 
ables is forced into two cater cries, or naturally belong In two, the re- 
sult is a fourfold classlf icsti cn or totrachorie table. Let us take what 
we v ght call the responses to 391 beneficial suggestions to two factors 
froa the NGPI date, in which the response had to be "Yes* or "So.* 

Xq Did the sue fasti on. win an awards 
Xgo Is there a seasurabl® won t&ry saving? 

To use this data, the tatrachoric table la prepared as in Table 1*. 
-» v vcr, usin& the data as it eui>ls to coi|?Uv© the te fr&choric r is 
laig end tedious. Guilford sugr^r-ts that Table li be convert-* V» a 

^ J.' 3. Coilford,' IV/c. ‘.ore trie ill . «8j J*$kwa*4IJtll Doc*. Co.# Inc., 
first iiitian, iT&V 



proportion bases as in Table $ and the disgraas proper®:', tag r Thure ta e m ^ 
end hi* assoc in to i! bo usad to sol vs for the totracheric r. 'Thus this 
ms the technique solo c ted to co spate the coefficients of correlation 
to be used in the Iheriy-Ooo4.it tie Test Gelectdon Uetbsxl. 

the task cf date raining an acceptable beneficial suggestion by 
cm of these factors alone is not as satisfactory as the coT&inaticn of 
several factors into a battery. These factors, due to their very nature, 
jfeaoure on© eospoasat of an entire suggestion. By referring to Table 6, 
pa&a 25, it can be scon that sash factor nconuroa success to a certain 
degree. At tho sans lias, these vooy ca ae factors have a low or nega- 
tive correlation with each other. This would load ono to Misuse that a 
selected combination of these factors would predict tho ciianco of suc- 
cess bettor than one alone. 

The dotorraimtion of t*'iis group of factors is quit© a lose pro- 
cess by sows mthods* Haeever, the standard Shsrry-Doolittls Tost Se- 
lect! an h&thod 1 ? solves the prebiea with a niniau® of difficulty. This 
is a wathod for 1 tselecting a battery of tests, or factors in this case, 
that *.111 give the nexisjra shrunken ssultiple correlation with the cri- 
terion} that is, the naxiawi multiple correlation after a correction .’ms 
been .ads for chance error aided by ach factor. Those factor? am .se- 
lected in the order of their eonir. buticsn to the multiple . At- a rule, 
the inercaeo in t:a ailtiplc, bee ws la-*' a.ic lees while, at the --ana 
tim the chance error incr«a»*«. A point is finally rcaahed where -jure 
chance error is aided than actiai validity. 

' Loom C'icalmV iSton 5affir, L. L. Thurotcne, Computing Sl&cras n far 
the Tctrachoric Correlation Coefficient. The UixivercYty o* 'bhiaagoJT^33 • 

4 i Ilian K. 9 teat;, C* L« fbsrtle and Asrociatos, Cte cyv&tinml Counsel- 
ing Techniques, AswriS&rs hook Co., 19i;0, pp. 2u5-2^5* 
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On, pegs ?, reference «as rene to the reliability of & test# io 
bo reliable, a teat mm* consistently aMurora acre cat, aspect. la other 
words, repetitive m of a test on a particular object aust yield t-s~ 
seniially the snre results to have a high raid ability. This is best 
expressed in terms of tho coefficient of correlation t!ic scores 

of the sure or equivalent tacts, hot?, in the psuidculer situation be- 
ing investigated , a unique condition exists. This is boeexise tfc® "las' 1 
or responses to the applicability of tho factors in quoetiett ecssoo 
directly frea a beneficial suggestion that docs cr does not have the 
trait. In a caeo His: this, nothing but a high reliability could re- 
sult. It is therefore felt by the writer that unless m>m caution is 
to be observed, cos night construe a high validity, correlation with 
the criterion, as indicating better results than are actually possible. 

?robably & better technique to be employed in evaluating the 
reliability would be in terse of two aeparete parties evaluating tha 
ear® beneficial suggestion. After all, the problea io twofold - one of 
getting the saac facto and cna of ail the facts tJiat are present. It 
auat be realised that in reading past files that are acre than three or 
four years old, no ssattor how carefully all evidence is weighed, cer- 
tain subtle points discussed by the action cotrdttoc never becorae re- 
corded and are lost forever. 

This leads to t*c readily obssrvabl* fact that nearly J) percent 
of tho factors in Table 3, pegs 10, era so fiae-grainsd that tyey passed 
through tho sieve of evaluation. This is not a serious difficulty! 
enough factors did core through to indicate specific result®. Kcs*v»r, 
ahould cay particular ploni decide to make a study such as this, it is 



recoctaindGd that the tally sheet, diiKrocaed on pstgo lU t be co-rpleiod by 



the beneficial suggestion coiartlttee at the tiau of actual evaluation* 

For all practical puarpoaet, tbs discrlisslrjatlcsi vslus, used with 
a reasonable amount of ^odgaent, is as satisfactory la this particular 
aitaation aa eoae cf the sore elegant technique:* of correlation, this 
is di» primarily to the srall raa&er of suggestions studied. Hcrcvcr, 
since this w&s the entire past record of t'JCPI and essentially all of 
MCP-7? and HAD Crane, little could be done to altar this eituatiwi. 

The effect of this grail **H W isas particularly noticseblo in the 

computation of the tetrachoric coefficient of correlation where certain 

factors appeared relatively infrequently. Thurston©^- states; 

In using the caeputinc diagreae, it is sonatinas found that two cr 
three of the determination© can ’os aide by using the central field 
a? the diagrsn while cnc of iha detersinaii one suet bo Tad© by us- 
ing one of the cor: sera of the diagrsn. Since the linns arc there 
cjuch closer, it is clear that ouch a determination ia not so ivc- 
curate as tho others; and con»eqimit3y it shoeJd be lettered. In 
these cases th e coefficient should be tau:on as the avert.;:© o f Uao 
Ito "cr tixcV 'diteroiimW^^art caxT'Sc' ~ ttnuo In ‘^^ cgnturoC rj^cb 
of 'CKa cVg^ting dlaqra-% 

In using the tetrsehorlc correlation coefficient, it ms% of counts 
be realiaod that the probable error is jsuch larger than the error 
of the product assent coefficient that would b« obtained if the into 
variables had been recorded in a larger ausfeer of dess intervals 
then tli© two which are used for the totrachorio coefficient. The 
tetrachoric coefficient should not be cotputed at all if the divi- 
sion cf either or both cf the two distributions is near the tail. 

I. vert with 8 » 391 as in the case of 9&X, the Infrequent appear- 
Race of a factor resulted in forcing the work down into the corner of ties 
ccaputing diagram®. Kalla it is realized, that acre laborious astheto cf 
calculation would result in a coefficient vacre accurate frea the nt &r4- 
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Leone Cheoire, Milton Sefflr, L. L. Thurston* , Costing Dia,,;mr.a for 
t.io To trachorlc Correlation Coefficient , The UnTwrsTCy^ cT t Ae&^o, 



point of arithmetic* unless one ms certain *itu a degn o of confi- 
dene© that the data war© eas&atislly accurate* such «^>endi tires cf ener&r 
would be unismtuxiod. Thus it is felt that shilo the EWsgaitude cf the 
values c£ correlation and "soltdple corrclation wight be © en to ©one ques- 
tion* the writer believes tisai the final rank order Is essentially cor- 
rect# Hom*r» to avoid the illusion cf accuracy whictfi the data does not 
justify, the use cf mltipl© correlation has been avoided fer HCP-P? end 
HAD Crane# 



U* in Jf&val Ordnance Plant, Indianapolis 
One cf the first plant a studied me the U« S. Kami Ordnance 
Plant, Indianapolis, which employe approximately l,h£0 people* during 
the Bar years, SKNPi ms corKscrned js^mrily with the develcpasmt and 
aaimfaeture of the Hordart boatostght and aircraft leoti-c aerating sights® 

As in the case of other military, aa well as civilian, establish- 
mats, the end of the war Kith Japan brought nany changes in the opera- 
tion of the Indianapolis (bdn&nee riant® Late in 19i;5, the station ro* 
verted. to complete naval operation and ms converted to accomplish the 
mission originally interred, i*©,, a ©hero oetabliahaent for research in 
and er^pLneering dcvelopocnt of aviation ordrmcQ fire control equipountj 
the mnafaeture of line mint-manee spares; end the overhaul, rsodifica- 
tion and sssIorniBation of firo control instrununto including radar at- 
tachraonta and accessories* 

A study of 391 bonaficJ&l euffiaatiosss mo vede at &0PT, of which 
130 wro considered aeeeptable and 261 were rejected* These suggestions 
covered an interval of tia* fron January 19U& to February 19$% A 
graphic portrayal of tie KOFI data end its distribution are shown in 
Figure 2, page $0 in the Appendix, 

Table 3, on page ID, lias been broken down into two tables, The 
first, Table 6, includes all the factors that appeared more frequently 
then $ percent of the ties in the winning suggestions* The first colam, 
headed Hank, lists the fact are in erd-r of both their D-valxt© a>i cerra- 
l&tioa with the criterion* Tv second Goiarr, headed factor Mu sber, is 
the original factor order as found in Table 3. This column is xwtaiaad 
through out the discussion as a readv xttfwronee to the factors in their 
original arbitrary petition and also ss a numerical designation in aqy 
faHowlar aathosatlcal copulations* 



Abridged Battery of Factors , Ranked by D-value , for NOFI 
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As one wold expect, the single outat&odln.. factor t.t&i v irta the 
r^ost influence cn having & beneficial suggastion accepted is a jacfv-ora'lje 
monster; saving. This factor never appears dons, but is always aerompan led. 
by one or acre of the reaainia/, factors* These factors divide tna-^lvus 
into three general categories! 

1* These pertaining to raeblng a job easier. 

2 • Those that eUssinato vm? to and enable better utilisation 
of facilities, 

3* Those hu3*ui relations factors with Intangible nonfctejy 
benefits* 

As a c orpin. Tent to Table 6, Table ? lists the factors ap^sariag in- 
frcijicntly (lesa than £ perceat of the 11 k) asang tho accepted or winning 
sotx® 8 ^^ 3 * Those factors readily divide theasolvee Into two categories* 

1. Those previously aentl onod fine-grained factors that ere 
present but not included in thB evaluation by the sug- 
gestion cosasittee boeeuso other :sore cross factors better 
lend thensalvaa to evaluation* 

2. Then* factors that are suitable, but because of appli- 
cability and/or employee ‘s background seldom receive con- 
sideration by an enplcyor, A sore complete discussion of 
this phaso will be considered in the Conclusion* 

On oontlncdag the troataicfsn of the factory Table 6 ban been sub- 
divided into Table 6 and Table 9* Table 0 contains thorn factors fiat 
can be associated with tangible savings, while Table 9 is restricted to 
those human relations factors that usually result in intangible benefits* 

The noat striking aspect of these two tables ia that vfii 1« the:-* have 
been separated by tangible benefits received, they' also fall into this 
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very asse croup ins whan ranked by 1-valus and/or coefficient or correla- 
tion. In other words, the three factors in Table 9 ere the last Hire® 
factors in Table 6. 

As a brief ausaaiy, it is well to observe that a ’tsaourabla sseor** 
ta?y raving is the best edngle factor in a beneficial suggestion* Cn the 
other hand, considering only the factors that appear infrequently, those 
pertaining to husson relations aro at the cktsX of the list* 

As nentioned earlier, seldom do any of these factors appear clone, 
Kith this in nind, three parallel sfeidice were is&do of various eosMrta- 
tions of these factors# Table 10 is r«ade up of a selected combine tien 
of factors taken from Table 6, page 25# Kccessarily, the first factor 
hsra. acarjurablo seringa, is the ease as in Tabic 6* However , if savings 
are accoopcuiiod by a hunsn relatione factor, Improved verking condi tiona, 
the coefficient of correlation increases fros ,61* to ,91*, If a third 
factor, reduced delays, is added to these two, the coefficient of corre- 
lation is increased slightly to .9$* The determination of the best cco* 
binaticn of these factors doponda upon, the intcr-coirolati on of these 
factors with each other &a well as witfe the criterion# 

As a parallel to Table 8 and Table 9, corresponding tables in- 
volving a combination of tangible end intangible benefits have been pre- 
pared respectively. Table 11, mde up of only tangible benefits, has a 
-able earing aa thu first factor with a coefficient of correlation 
a:ain of #81*, Hfceei the factor, reduced delays, ha® bean added, the co- 
effici-nt ju*pe to *90, By adding another factor, conservation of m~ 
t- rials, the coefficient is increased to ,93, Table 12 picks up the throe 
hv >- 1 relatione factors, ftowtvwr, ll woo three - wnida.; c<* riltiotas plus 
aouet pli«8 urale - only raise t2w coefficient cj corns labion to .23. 



Table 10 



Correlation Obtained between Evaluation on Selected Factors 
and the Criterion for 591 Beneficial Suggestions at NOPI 



Factor 

Added 


Selected Items 


r t 


*22 


Saving, measurable 


.84 


X 14 


Saving plus work conditions 


.94 ' 


X 5 


Saving plus work conditions plus fewer delays 


.95 



Table 11 



Correlation Obtained between Evaluation on Selected Factors 
of the Abridged Battery of Tangible Saving Factors , Table 8 , 
and the Criterion for 391 Beneficial Suggestions at HOPI 



Factor 

Added 


Selected Items 


r t 


X 22 


Saving, measurable 


.84 


X 3 


Saving plus fewer delays 


• .90 


X 17 


Saving plus fewer delays plus save material 


.93 



I 



Table 12 



Correlation Obtained between Evaluation on Selected Factors 
of the Abridged Battery of Human Relation Factors, Table 9 , 
and the Criterion for 391 Beneficial Suggestions at NOPI 



Factor 

Added 


Selected Items 


r t 


X 15 


Working conditions 


.17 


X 14 


Working conditions plus safety 


.21 


*19 


Working conditions plus safety plus morale 


.23 



A rsvien r of th as# tables iatfieatee. that & combination of taifibit 
end intangible benef Its result* In 'the highest sultiple correlation with 
the criterion. Fro* & wthsmtie&l vi*i»potet, this is due to a low cc 
negative intsr-conrolction between factors. Practically, it r aeim* the snag- 
nestdon has diversified qualities. 

The lew raultipla coefficient of corrol&tim in Table 12 insult© 
fires a relatively hich intor-corralation between factors. Fro® a physi- 
cal standpoint, this neana that each factor measures about the aaae thine 
bat is designated by a different titls. 



V. 5. Naval Ordnsace Plant, Forest Park 

7ho Naval Crrfaance Plant, Forest Perk, located in a western a ubusb 
of Chicago, Illinois, *&c originated by Congressional legislation at t!» 
outs t of tho wartim emergency which, in effect, authorised the secretary 
of the Kavy to provide additional ordnance wsnufaeturinc facilities and 
equipeor.t for th© Kavy. This elation sao operated during world >ar II ly 
a subsidiary of the American Can Corjymy under a e attract with the Ua vy 
Department for the production of tcrpoticoc, torpedo parts, and aascabli^s* 
Shortly after the cessation of hostilities, if ® plant bacons part of the 
permanent Naval isfcablishaont. Cirsce conversion, tho role cf this esta- 
bli absent has been prlnarily, in contrast to its wsrtlro production pace, 
tho storage and aoderaisaticn ®f torpedoes and tho mnvdhicturc of new tor- 
pedoes, spare parte and tools* Likewise, tho nwatoer of aaplcy eo hao been 
reduced from a wartime peak of epproxinatcly 6,500 to & present ors-board 
count of approEstoataly 1,300. 

A study of 322 beneficial suggestions submitted between the middle 
of 19V/ and February 15 >50 was cade at this plant. Of those 3 22 suf. op- 
tions, lh2 were considered acceptable end 1G0 were rejected • A graphic 
per trajal cf the HOP-F? data and its distribution are shown in Figure 3, 
page 51 ir the Appendix. 

After these beneficial au ostiona ware evaluated, the result® 
were tabulated and pat in a fora similar to those of 3fJPl* Thus lb® fac- 
tor* contained in Tabl© 3, pegs 10, were separated into two lists contain^ 
Ins those that d*d and did swt appear ware than 5 percent of t lr Urn in 
nni «2 beneficial aurgoat 4 cno. TJda resulted in Tf bloc 13 and lit recpoc- 
Uvely* Sis&larly, Table 13 was further broken Aosta into ti ^ rectors 
a»*oci&iewi with tangible benefit# and those with iatazig ifcle - hu?en « la- 



Abridged Battery of Factors, Ranked by D-value, for 322 Beneficial 
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tiorei- benefits, fhia re silted In Tables 15 and 16 on pages 39 and UP 
respeetiwly* 

Sines the * bo tables and the rank erdor of lha factors therein paral- 
lel the study at HCPX* ti» reader is urged to refer to pages 2k tSu*ou#i 33 
for additional discussion and explanation, oi' these tables* 
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U. S, H&val Ajottnaildon Depot, Craao 
The U« S. Karol Aessunitioa Depot, Crane, cosss&Ksi cmd m 
1 Dwasiber is the largest activity of its kind in the linth Sarol 

District and the largest in utilised facilities in the United States# 
Located In the south-ccjitral part of Indiana, it cover* nearly 100 square 
idles and employs appreidUaataly 2,100 civilians# 

Ec^rlahle though it io for its cisse, IW3 Crano is &aeng the new- 
est of its type of activity# Its rsocteness fron congested areas, its 
gcncituOy dosir&bla location in taraa of transportation mi power facili- 
ties, and its hilly tapograpby mka it highly suitable for aapumis 
contraction* 

T*fre U* £• Karol Aaoenitioa Depot, Crcne, lias been assigned the 
folloieinn nissioni to nanufactnro, store, and overhaul aumnitlcn, ass- 
■anitlcm oospenenta, and aatori*l| «nd to supply these items to the fleets 
and ether ordnance establishments* Although tJjg huge storage facilities 
haw acco^ncdatod at one iise thousands cf pounds of high explosive®, 
araokeles:* pussier, saediun-oisod boats, and torpedoes, the romrf&cture and 
assembly of aarsunition is fully as important as Use storage# 

In addition to tho production and storage fuactiens of ?IA3 Cram, 
it also has a unique supply function* In addition to the task of pro- 
curing rmtorials for local uso, t ils departrmt also la required to fur- 
rush *Vu ole sale" lots of ary of its 12? ,010 ordnance opart a tc oth-r ac- 
tivities «wd to the fleet# ?h:s c.iiails se£se*»tion # icUintifyiny, and 
preserving these thousands of parts. 

At the present tine, KAS Crane is in a reduced operational status 
with racy of the ordnance plants laid up for preservation and other*? in 
a at -vlhy condition* 



A study of 2$0 beneficial suggestions, aabaitted botsseen 
January 19kl and February X?^0 3 vas also cade at this activity. Of these 
Z$0 suggestions, 128 war© concise rod acceptable and 122 were rejected, 

A graphic portrayal of tie HAD Crane data, aid its distribution is sheen 
in Figure h, p age 52 in the Appendix. 

The evaluated sug&eciltnf xmvo handled in exact ly ilse sar# mi*- 
rver as those of HCPI and IJuP-F?. Thus Tabloc 17, IB, IP and 20 on pogca 
&3, blit h&, and hC respectively creep the factors by freqpeacy of appear- 
ance, Infrequency of appearance, noraotory satire and hasten relatians re- 
spectively. As previously saentlonsd, the reader is urged to refer to 
pages 2k through 30 vfcid* cover the general aspects of those tables. 

'ihile these tables are quite alil», it mist be observed that 
Table 20 an page h6 is as twice ca long as its shortest counterpart* 

Table 9 on page 29 for liOPI. This is undoubtedly duo to sssjor erphasie 
placed on safety at HAD Crane » This, of ecurec, is due to ids © nature of 
the activity, *hil© safety is being considered at every turn, it is 
bound to carry over to the asoro indirect phases cuch as housekeeping and 
the protection of property. Those facts coupled with Crane’s relative 
isolation, frox & tmjor Indiana city contribute to this added lists rest 
in the husan relations clcnenta* 



Abridged Battery of Factors, Ranked by D-value, for 250 Beneficial 
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Abridged Battery of Factors, Ranked by D-value , Containing Factors Involving 
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COJICLX'IOK 



0 tvs of the sicst interesting feat*. r • jf til? study he,' ’ - 1 j% the 
'-©acral ^Igllarity c£ the end results* V!ost i»-niXAeant, ; V. the factor 
ranked first by every activity, is Use -i.asuratdU oaitery mvixtt ~ 
tangible belief it* All too frecjaentAy it ia asausssd t at activities «eh 
as those discussed above operate without due regard to cert* Yet, afVr 
evaluating 963 tsaieficial **< gestions in three widely oep&ratsd plants, 
the single noet important factor is awing "unsy. 

As previously aenticnod, this factor is never alone j it is sup- 
ported by cue or nor© of the others* lihile tho rupperiiag factor or 
factors cannot be singled out by nr-x., it appears, in general, to bo 
seo-thiac associated with the aiaploy-e's tdb arc. at a level he can capo 
with* This is boroo out by the factors contained in faUbss 3, 15, and 
15 on pages 23, 3?, and 1*5 Posp actively* 

As would be expected, tho previously mentioned fine-grained fac- 
tors, appearing in Tables 7, Hi, and IS ca pages 27, 37, and hh respec- 
tively were not ceng ,t in Uia a*sh of this invos tigati on . Poawiblf they 
were not present* After all, such fine points as eenfcdiiiag •’■^jvoaanta, 
co*binin,7 delays, etc., ara ojc-^ec ted to be beyond the reasonable capa- 
bilities of the usual operator and fall within tS» ephsr® of wfinagar^nt 
or methods engineering* 

Another group of factory in this category would be those per- 
taining to huHon relations, Table a 9, H>, and 20 on pages 29, 1*0, and 
1*6 respectively* In breed terns, factors such as noralo and working con- 
ditions, which by definition ©nc-xpecc worfers as a group ratbor than as 
its ividuals, aro also beyond tbo usual scope of t'w operator end fall 
wit.iin the donvdn of Earxgeccnt. 
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As & specific ommphif let as consider safety at SAD Cran?u *>ai 2* 
this iton receives pr«fanmi!«l coasickmtiaj, Im of the surges Uon* wwr* 
related to what one would consider lb* prevention «£ aajor disasbart, for 
an activity of that kind| the Majority of Craxi© ' s suggestions vsvrs. in 
reality, the kind to he expected in any aaawfacturing eatablishoaRi, After 
a little thought, this is what one would expect.. SAD Craw* ms ds«i.n«d 
and built by exports and technicians in the field of explosives, Sow 
•bat possibility has the usual employee wit* mly a faming bee 'i^pround of 
coring up with an acceptable su^gostiaa oT this type? If ccsx.iU.ons wire 
present for hl» to accomplish this, hes prole&fy would, not live lone; eKougb 
to reach for a pencil! 

Thee it sees® clear that an awplaytws’s beet chance of ribMIUng 
a winning fcenai'icial auggmtion, yet containing a sdrdisun jeitber of fac- 
tors, is to: 

1* Isprcfir® Ms caw jcb, the one he Is fasiliar with. 

2, Save the activity rcncy in a my that can he -assured 
with reaconabla e«uso, 

3* Avoid the fine-grained factors that - while seaaurabl® ~ 
aOy show savings in a ass production or cont-nuoua 
Manufacture a 

li. Avoid the hurxn relations factors - they belong to 

nKMgimtnt., 

However, as oentioned on page 3U, tfcen several factors amt m%}la?mA t ft 
ccdhinatica of both tangible and iataisgible tiers remits in ths highest 
correlation with the criterion - winning. 



130 Accepted 
Suggestions 



261 Rejected 
Suggestions 
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1. la there e measurable monetary aaving? 

2. Ha a an operation been eliminated or made easier? 

3. Have inspections been eliminated? 

4. Has quality been improved? . . 

5. Has a movement been eliminated or made easier? 

6. Has material been conserved? 

7. Has waste been reduced? 

8. Have operations been combined? 

9. Have movements been combined? 
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10. Has a delay been eliminated or reduced? 

11. Have countings be^n eliminated? ... 

12. Have delays been combined? 

13. Is Government property better protected? 

14. Has housekeeping been improved? 

15. Has machine time been reduced? 

16. Have working conditions been improved? 

17. Have health hazards been reduced? 

18. Is more work accomplished during the machine cy 

19. Has raorele been boosted? 

20. Have accident hazards * been reduced? 

21. In group work, does one man bold up the work? 

22. Have fire hazards > been reduced? 



cle? 




Percentage of factor applicable. 



Percentage of factor not applicable 



Fig. 2 



The percentage of suggestions possessing and not possessing various factors at NOPI. 




142 Accepted 
Suggestions 



180 Rejected 
Suggestions 



1 . Is there a meaaureble monetary saving? 

2. Has a tool been suggested? 

3. Has an operation been eliminated or made easier? 

4. Haa quality been improved? 

5. Has machine time been reduced? 

6. Has a Jig or fixture been suggested? 

7. Haa a movement been suggeeted or made easier? . . . 

8. Have accident hazards been reduced? 

9. Has waste been reduced? 

10. Ha 8 material been conserved? 

11. Has a delay been eliminated or reduced? 

12. Has housekeeping been improved? 

13. Have countings been eliminated? 

14. Have inspections been eliminated? 

15. Hava movements been combined? 

16. Have delays been combined? 

17. Is more work accomplished during the machine cycle? 

18. In group work, does one man hold up the work? . . 

19. Have fire hazards been reduced? 

20. Have operations been combined? 

21. Ia Government property better protected? 

22. Have working conditions been improved? 

23. Have health hazards been reduced? 

24# Has morale been boosted? . . . 

Percentage of factor applicable 
1 J Percentage of factor not applicable 
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Fig. 3 The percentage of suggestions possessing and not possessing various facie at N0P-FP 




1. Is there b measurable monetary saving? 

2. Has a tool been suggested? 

3. Has quality been improved? 

4. Has an operation been eliminated or made easier? . . . 

5. Have operations been combined? 

6. Ha a a movement been eliminated or made easier? . . . 

7. Has waste been reduced? 

8. Have health hazards been reduced? 

9. Have accident hazards been reduced? 

10. Has a jig or fixture been suggested? 

11. Has material been conserved? 

12*. Has a delay been eliminated or reduced? 

13. Has housekeeping been improved? • 

14. Has morale been boosted? 

15. Have movements been combined? 

16. Has machine time been reduced? 

17. Have working conditions been improved? 

18. Is more work accomplished during the machine cycle? . 

19. Is Government property better protected? 

20. Have delays been combined? 

21. Have inspections been eliminated? 

22* In group work, does one man hold up the work? . . . . 

23. Have fire hazards been reduced? 

24. Have countings been eliminated? 

■■HI Percentage of factor applicable 
l~ ' I Percentage of factor not applicable 



128 Accepted 
Suggestions 



122 Rejected 
Suggestions 
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J 100 % 
] 100 % 
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] 100 % 



Pig. 4 The percentage of suggestions possessing and not possessing various factors at NAD Crane 
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